Can in vitro systems capture the characteristic differences between the flexion-extension kinematics of the healthy and TKA knee?
In vitro systems provide a powerful means to evaluate the efficacy of total knee arthroplasty (TKA) in restoring normal knee kinematics. The Oxford knee rig (OKR) and the robotic knee testing system (RKTS) represent two systems that have been extensively used to study TKA biomechanics. Nonetheless, a frequently asked question is whether in vitro simulations can capture the in vivo behavior of the knee. Here, we compared the flexion-extension kinematics of intact knees and knees after TKA tested on the OKR and RKTS, to results of representative in vivo studies. The goal was to determine if the in vitro systems could capture the key kinematic features of knees in healthy subjects and TKA patients. Results showed that the RKTS and the OKR can replicate the femoral rollback and 'screw home' tibial rotation between 0 degrees and 30 degrees flexion seen in healthy subjects, and the reduced femoral rollback and absence of 'screw home' motion in TKA patients. The RKTS also replicated the overall internally rotated position of the tibia beyond 30 degrees flexion. However, ability of the OKR to replicate the internally rotated position of the knee beyond 30 degrees flexion was inconsistent. These data could aid in validation of new in vitro systems and physiologic interpretations of in vitro results.